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Features Description

¢ Very High Slew Rate ..... crescetnesinnans 400V/us The Hamis HA-2540 is a wideband, very high slew rate,
* FastSettlingTIme .......cocouevenunnnas ...140n8  monolithic operational amplifier featuring superior speed and
* Wide Gain Bandwidth (Ay 210) ............ 400MHz bandwidth characteristics. Bipolar construction coupled with
¢ Power Bandwidth............... cesersanans 6MHz dielectric Isolation allows this truly differential device to
* LowOffset Voltage. . ........ccvvvnnennnne ... 8mV deliver outstanding performance in circuits where closed
* Input Voitage Nolse ................... ...6nVAHZ loop gain s 10 or greater. Additionally, the HA-2540 has a
* Output Voltage Swing. ........................ £10V  drive capability of +10V into a 1kQ load. Other desirable
* Monollthic Blpotar Construction characteristics include low input voltage noise, low offset

) voltage, and fast settling time.
Applications

A 400V/us slew rate ensures high performance in video and
pulse amplification circuits, while the 400MHz gain-band-
width product is ideally suited for wideband signal amplifica-
tion. A settling time of 140ns also makes the HA-2540 an
excellent selection for high speed Data Acquisition Systems.

¢ Pulse and Video Amplifiers

* Wideband Amplifiers -

¢ High Speed Sample-Hold Circuits
* Fast, Precise D/A Converters

Ordering Information Refer to Application Note 541 and Application Note 556 for
more information on High Speed Am lications. HA-
NOmBER | T PERATURE PACKAGE 2540/883 MIL-STD-885 ¢ datap::ee?iz avaiiabie on request.
HA1-2540-2 -55°C to +125°C | 14 Lead Ceramic DIP For a lower power verslon of this product, please see
HA1-2540-5 0°C 10 +75°C | 14 Lead Ceramic DIP the HA-2840 and HA-2850 datasheets.
HA1-2540-9 ~40°C to +485°C | 14 Lead Ceramic DIP
HA1-2540C-5 | 0°Cto+75°C | 14 Lead Ceramic DIP
HA1-2540C-9 | -40°C to +85°C | 14 Lead Ceramic DIP
HA3-2540-5 0°C 1o +75°C | 14 Lsad Plastic DIP
HA3-2540-9 -40°C to +85°C | 14 Lead Plastic DIP
HA3-2640C-5 | 0°C1o+75°C | 14 Lead Plastic DIP
HA4P2540-5 0°C t0 +75°C | 20 Lead PLCC
HA9P2540-5 0°C 10 +75°C | 14 Lead SOIC
HA9P2540-9 | -40°Cto +85°C | 14 Lead SOIC
HA9P2540C5 | 0°C10+475°C | 14 Lead SOIC
HA9P2540C-9 | -40°C to +85°C | 14 Lead SOIC
Pinouts
HA-2540 (CDIP, PDIP, SOIC) HA-2540 (PLCC)
TOP VIEW TOP VIEW
g2
ne 3] NC sl 21 [3
ne[2] 3] Ne d
ne [3] 2] Ne Ne 3]
an e | 1] v+ Nc [E]
a5 o] ouTPUT N [€]
v[g] Al we [7]
NC @ 3] N i 8]

CAUTION: These devices are sensitive to slectrostatic discharge. Users should follow proper |.C. Handling Procedures.
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Specifications HA-2540

Absolute Maximum Ratings (Note 1) Operating Conditions
Voltage Between V+and V-Terminals . . .............otee 35V Operating Temperature Range
Differential INnpUt VORAGS. . v oo vvvevvieieenrenrsnanaaanans 8V HA-2540-2 -55°C < T, < +125°C
OutputCumrent . ........... 33mArms (Continuous), 50mA (Peak) HA-2540/2540C-5 ... ... ccviinvnenrnnnnan 0°C < T, <+75°C
Internal Powsr Dissipation (Note 2) HA-2540/2540C-0 . . . oo vvnveernnancnnns -40°C ST, < +85°C
Junction TemMPerature. . ... ..cvceiierrerssneennrones +175°C  Storage Temperature Range P -65°C £ T, < +150°C
Junction Temperature (Plastic Packages). . ......... .. +150°C
Lead Temperature (Soldering 10s). ............cvnuns +300°C
GAUTION: Strasses above those listed in "Absolirte Maximum Ratings” may cause permanent damage fo the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the aperational sections of this specification is not implied,
Electrical Specifications Vg ppy = £15V, Ry = 1k, C| < 10pF, Unlass Otherwise Specified.
HA-2540-2 HA-2540-5, 9 HA-2540C-5, -9
PARAMETER TEMP MIN | TYP | MAX | MIN l TYP | MAX | MIN I TYP | MAX ] UNITS
INPUT CHARACTERISTICS
Ofisat Voltage 25 | - g | 10} - s | 5] - g [ 15| mv
Full - 13 15 . 13 20 - 13 20 mv N
Average Offset Voltage Drift Full - 20 - - 20 - - 20 - pvreC a
<
Bias Current +25°C | - 5 | 20| - 5 | 20| - 5 | 2 rA zZE
EE
Full - - 25 - - 25 - - 25 pA <3
&L
Offset Current +25°C - 1 6 - 1 ] -] 1 6 pA % <
Full - - 8 - - 8 - - 8 pA
Input Resistance +25°C - 10 - - 10 - - 10 - kQ
Input Capacitance +25°C - 1 . . 1 . - 1 . pF
Common Mode Range . Full +10 - - 10 - - +10 - - A
input Noise Current +25°C - 6 - - 6 - - 6 - pANTZ
(f = 1kHz, Rgoupce = 0Q)
Input Nolse Voltage +25°C - 6 - - 6 - - [} - nvARZ
{f = 1kHz, RSOURCE =0Q)
TRANSFER CHARACTERISTICS
Large Signal Voltage Gain (Note 3) +25°C 10 15 - 10 15 - 7 10 - KVN
Full 5 - - 5 - - 5 - - kVNV
Common-Mode Rejection Ratio Full 60 72 - 60 72 - 60 72 - dB
{Note 4)
Minimum Stable Gain +25°C 10 - - 10 - - 10 - - vv
Gain Bandwidth Product (Notes 5&6) |  +25°C - 400 - - 400 - - 400 - MHz
OUTPUT CHARACTERISTICS
Output Voltage Swing (Note 3, 10) Full +10 - - 10 - - +10 - - v
Output Current (Note 3) +25°C +10 120 . 110 +20 - +10 120 - mA
Output Resistance +25°C - 30 - - 30 - - 30 - Q
Full Power Bandwidth (Notes 3, 7) +25°C 55 6 - 55 6 - 5.5 6 - MHz
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Specifications HA-2540

Electrical Specifications Vgypey =15V, R = 1k, C, < 10pF, Unless Otherwise Specified. (Continued)

HA-2540-2 HA-2540-5, -9 HA-2540C-5, 9
PARAMETER TemP | N | Tvp [ max | | e [ max | v | vve [ max | unms
TRANSIENT RESPONSE (Note 8)
Rise Time , w2 | - || -] -] -] -] - ns
Overshoot e | - s | - -s|-]-1|5s]- %
Slew Rate 425 | 320 400 | - | a0 [a00]| - [0 40| - | vas
Setting Time: 10V Step to 0.1% w2 | - {10 -] - o] -] - [140] - ne
POWER REQUIREMENTS
Supply Current Fat | - | 2o |25 - |2 |25 - 202 m
Power Supply Rejection RatioNote9) | Fut | 60 | 70 | - | eo [ 70 | - | eo | 70 | - dB
NOTES:

1. Absolute maximum ratings are limiting values, applied individually, beyond which the serviceability of the circuit may be impaired. Func-
tional operability under any of these conditions is not necessarily implied.

2. Maximum power dissipation with load conditions must be designed to maintain the maximum junction temperature below +175°C for the
ceramic package, and below +150°C for the plastic package. By using Application Nole 556 on Safe Operating Area Equations, along
with the packaging thermal resistances listed in the Die Characteristics section, proper load conditions can be determined. Heat sinking
is recommended above +75°C with suggested modsls: N
Thermalloy #6007 (05, = 40°C/W) or AAVID #5602B (Bg, = 16°C/W).

Ry = 1k, Vo = £10V.
. Vo =110V.

. Vg =90mV.

Ay =10. Slew Rate

. Full power bandwidth guaranteed based on slew rate measurement using: FPBW = P —
. Refor to Test Circults section of the data sheet. PEAK

© P NOO A ®

. Vsupva = +5V, -15V and +15V, -5V.
10. Guaranteed range for output voitage is +10V. Functional operation outside of this range Is not guaranteed.
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HA-2540
Schematic Diagram
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Die Characteristics
TransiStor COUMt . ..vvvrveseeiiineenennaeeaess 30 Thermal Constants (°C/W) LT Oc
DieDimensions. ..........covvvennnne 75 x 61 x 19 mils CeramicDIP ................... 71 14
(1910pm x 1550pm x 483um)  PlasticDIP. .. ..........cevvnnn. 107 38
Substrate Potential (PowerUp)* . ................... V- SOIC. .. ittt 119 36
Process.........ocuvveinnen High Frequency Bipolar-Di 22 1 o o 74 33
Passivation ...........coiiieiiiiiiinniiiean Nitride

“The substrate may be left floating (Insulating Die Mount) or it may
be mounted on a conductor at V- potential.
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' HA-2540
Test Circuits
Vi
0 Vour
:t %00 10
Mz,
<100
FIGURE 1. LARGE AND SMALL SIGNAL RESPONSE TEST CIRCUIT
LARGE SIGNAL RESPONSE SMALL SIGNAL RESPONSE
Vertical Scale: (Volts: A = 0.5V/Div., B = 5.0V/Div.) Vertical Scale: Input = 10mV/Div.; Outpul S50mV/Div.
Horizontal Scale: (Time: 50ns/Div.) Horlzontal Scale 20nleIv

Ve 0.001uF
« Ay=-10.

WF ' + Load Capacitance should be less than 10pF. Tum oh time
= delay typically 4ns.

0 * It is recommended that resistors be carbon composition_
and the feedback and summing network ratlos be
matched to 0.1%.

Woniron  * SETTLE POINT (Summing Node) capacitance should be

. less than 10pF. For optimum settling time results, it is rec-

= | = ommended- that -the test circuit be constructed directly

onto the device pins. A Tektronix 568 Sampling Oscilio-.

scope with S-3A sampling heads is recommended asa
settle point monitor.

FIGURE 2. SETTLING TIME TEST CIRCUIT
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HA-2540

Performance Curves
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FIGURE 3. CLOSED LOOP FREQUENCY RESPONSE
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FIGURE 7. SETTLING TIME FOR VARIOUS OUTPUT STEP
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FIGURE 4. OUTPUT VOLTAGE SWING vs FREQUENCY
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FIGURE 6. NORMALIZED AC PARAMETERS vs TEMPERATURE
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HA-2540
‘Performance Curves (Continued)
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FIGURE 9. INPUT OFFSET VOLTAGE AND BIASCURRENTvs  FIGURE 10. INPUT NOISE VOLTAGE AND NOISE CURRENT vs

TEMPERATURE FREQUENCY
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FIGURE 12 COMMON MODE REJECTION‘HATIOVS FREQUENCY

FIGURE 11. BROADBAND NOISE (0.tHz TO 1MHz) ‘
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FIGURE 13. POWER SUPPLY REJECTION RATIO vs FREQUENCY FIGURE 14. OPEN LOOP GAIN/PHASE vs FREQUENCY
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HA-2540

Applications
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FIGURE 15. WIDEBAND SIGNAL SPLITTER FIGURE 16. BOOTSTRAPPING FOR MORE OUTPUT CURRENT
AND VOLTAGE SWING

NOTE: With one HA-2540 and two low capacitance switch- NOTES:
ing diodes, signals exceeding 10MHz can be 1, Used for experimental purposes. Cy= 3pF.
separated. This circuit is most useful for full wave 2. C, is optional (0.001uF — 0.01pF ceramic).
roctification, AM detectors or sync generation. 3. Rgisoptional and can be utilized to reduce input signal amplitude
and/or balance input conditions. Rg = 500Q to 1kQ.

OPERATIONAL
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Refer to Application Note 541 For Further Applications Information
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